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Branching Processes as Markov Fields 
Peter Jagers, Chalmers University, Gothenburg, Sweden 
It is hard to find a natural state space that renders realistic models of population 
development Markovian in time. Galton-Watson or birth-and-death style processes, 
considering only population size, are obviously over simplified. But even the com- 
plete age structure at a given time may be insufficient for independence of the past. 
It turns out that the difficulty is not state space but rather "time": Viewed as a 
process on the set of possible individuals, partially ordered by descent, even very 
general populations models have a Markovian structure (inheritance from mother 
and then you lead your own life). 
This idea is used to formulate general branching processes in abstract type spaces 
as Markov fields. The strong Markov branching property holds and an intrinsic 
martingale (with partially ordered indices, which are sets of individuals) is exhibited. 
The martingale is uniformly integrable under the famed "x log x"--condit ion. 
Together with Markov renewal theory and classical limit theory for sums of indepen- 
dent random variables it catches the asymptotics of the process, as real time passes. 
Limit Theorems for Downcrossings of a Class of Birth and Death Processes 
Keigo Yamada, University of Tsukuba, Ibaraki, Japan 
For the number of downcrossings of Brownian motion, there is a strong law type 
of limit theorem due to L6vy. A central imit theorem version of L6vy's results was 
obtained by Y. Kasahara. 
In this paper we obtain similar results for a class of birth and death processes. 
The necessity for results of this type was occasioned by investigation of some 
problems of queueing theory. 
2.2. Counting and renewal processes 
On Some Characterizations of the Poisson Processes 
Wen-Jang Huang, National Sun Yat-sen University, Kaohsiung, Taiwan, ROC 
We give some characterizations of Poisson processes about thinning of point 
processes where each arrival may be split into two new atoms. More precisely, we 
first allow the thinning probabilities be time-dependent, and obtain a joint charac- 
terization of the Bernoulli distribution and the Poisson process. Then under the 
situation that the thinning probabilities be independent of time, we show that 
thinning of arbitrarily delayed renewal processes produces uncorrelated thinned 
processes if and only if the renewal process is Poisson, which is a generalization of
Chandramohan and Liang (1985). Some other related characterization results are 
also studied. 
